
Introduction
Colorectal cancer (CRC) is the second leading cause of cancer
death in the United States [1]. Although screening colonoscopy
is associated with a reduction in CRC mortality, adherence to
screening colonoscopy is suboptimal [2], with less than two-
thirds of eligible patients undergoing age-appropriate screen-
ing. Thus, improving colorectal screening rates is a priority [3].
Among non-adherent patients, some cancel their colonoscopy
within days of the procedure (“late cancellation”) or never ar-

rive for their appointment (“no-show”). These “no-shows” or
“late cancellations” result in missed CRC screenings and also
waste resources through “empty” endoscopy appointments.
Thus, non-adherent patients represent important opportuni-
ties to intervene via patient education and subsequently im-
prove both CRC screening rates and operational efficiency.

Numerous CRC screening barriers have been identified, in-
cluding patient fears, inadequate patient knowledge regarding
preparation and screening, limited time for provider counsel-
ing, and cultural barriers. Given the time constraints of the pa-
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ABSTRACT

Background and study aims Non-adherence to sched-

uled colonoscopy burdens endoscopic practices and inno-

vative approaches to improve adherence are needed. We

aimed to assess the effect of an educational video empha-

sizing colonoscopy importance delivered through the elec-

tronic health record patient portal upon “no-show” and late

cancellation rates (non-adherence) in patients scheduled

for first-time screening colonoscopy.

Patients and methods We conducted a single center ran-

domized controlled trial among patients scheduled for their

first screening colonoscopy. Patients were randomized to

routine care (“control”) or video education (“video”). Con-

trol patients received a portal message 14 days prior to co-

lonoscopy date; video patients additionally received a link

to the educational video.

Results In total, 830 patients (59% female, median age 55

years) were randomized (“control”: 406; “video”: 424).

Nearly all (88%) opened the message; in the video arm,

most (72%) watched a majority of the video. Overall, 80%

attended their scheduled colonoscopy appointment (late

cancel: 18%, “no show”: 1%) and 90% underwent colonos-

copy within 3 months of appointment. Adherence rates did

not differ between video and control arms for the sched-

uled appointment (OR 1.2, CI 0.9–1.8) or for colonoscopy

within 3 months of scheduled appointment (OR 1.3, CI

0.8–2.1). Bowel preparation quality did not differ between

the groups.

Conclusion Most patients scheduled for colonoscopy will

open a patient portal message and, when delivered, watch

an educational video. However, delivery of an educational

video two weeks prior to screening colonoscopy appoint-

ment did not improve adherence.

Original article

Keswani Rajesh N et al. Colonoscopy education delivered… Endoscopy International Open 2020; 08: E401–E406 E401

Published online: 2020-02-21



tient-primary care provider relationship, there is intense inter-
est in effective, patient-centered digital solutions that provide
education regarding the importance of CRC screening while ad-
dressing common patient concerns about the procedure. How-
ever, integrating such education within the clinical workflow is
challenging and thus has not been widely implemented. Many
studies have focused on commercial products, which add cost
to screening colonoscopy. Patient portals, in which secure mes-
sages can be sent to patients, are a feature of many electronic
health records (EHRs) and present an alternate channel through
which to deliver timely, relevant patient education without bur-
dening clinic staff or increasing procedure cost.

We designed a randomized controlled trial (RCT) to assess
the impact of a single educational video, delivered automatical-
ly through the patient portal, upon adherence to a scheduled
screening colonoscopy appointment. The primary aim of this
study was to determine if patient education, delivered via the
patient portal, improved adherence rates for patients sched-
uled for their first screening colonoscopy at our institution by
reducing “no-show” and “late cancellations” compared to usual
care. The secondary aim of this study was to determine the im-
pact of patient education upon bowel preparation quality.

Patients and methods
Study design

We conducted a single-blinded RCT of all patients undergoing
first-time screening colonoscopy at our institution over a 4-
month period. Patients were randomized (▶Fig. 1) by medical
record number (odd versus even) to routine care (“control”
arm) or routine care with additional delivery of a short educa-
tional video through the patient portal (“video” arm). The

Northwestern University Institutional Review Board approved
this study and granted a waiver of informed consent.

Study population

We included all English-speaking patients aged 50 to 75 under-
going their first screening colonoscopy at our institution who
also had an activated patient portal account. Only patients
scheduled for an “open access” colonoscopy were included in
this study. An open access colonoscopy signifies a colonoscopy
directly ordered by the primary care provider that occurs with-
out the patient first seeing a gastroenterology provider in clinic
and represents the predominant means by which colonoscopies
are performed at our institution. Patients previously seen by a
gastroenterology physician or advanced practice provider or
colonoscopies performed for a diagnostic or surveillance indi-
cation were excluded. Pregnant women, prisoners, patients
with a medical history of dementia, and patients who were
blind and/or deaf were also excluded.

Outcomes

The primary outcome was scheduled screening colonoscopy
adherence, which was assessed in two ways: 1) attending colo-
noscopy at the initially scheduled date and time and 2) under-
going colonoscopy within 3 months of the scheduled date and
time. We identified instances of “late cancellation,” which was
defined as a cancelled colonoscopy appointment, for any pa-
tient-initiated reason, within 2 weeks of scheduled date. Fur-
ther, a “no-show” was defined as any colonoscopy appointment
which was not cancelled but also not attended by the subject.
Cancellations due to medical issues and provider schedule
changes were excluded. The secondary outcome was bowel
preparation quality, as measured by the Boston Bowel Prepara-
tion Scale (BBPS) [4]. An adequate BBPS score was defined as a
score ≥6.

Intervention

A multidisciplinary group including a gastroenterologist (RNK),
a general internist (NCD) and an expert in patient communica-
tion (KAC) created an educational video (https://vimeo.com/
guybauerproductions/review/205963543/6bf79d6cd3) that
was designed to ensure patients understood the importance
of colorectal cancer while emphasizing the importance of ade-
quate bowel preparation. The video was adapted from pre-
viously developed videos encouraging colorectal cancer
screening among patients seeking care in internal medicine
practices in community-based health centers and academic
medical centers [5–8]. The video focused on educating pa-
tients regarding the risk of CRC, the effectiveness of screening
colonoscopy in preventing CRC, provided an overview of colo-
noscopy bowel preparation, as well as describing what the pa-
tients could expect upon arrival at the clinic.

The intervention strategy was developed based on previous
studies using the EHR and the patient portal to provide infor-
mation to patients prior to a scheduled clinic visit [9]. We im-
plemented the intervention at an academic gastroenterology
clinic that uses an institutional electronic health record (Epic,
Verona, Wisconsin, United States). Two weeks prior to the

Patients scheduled for 
first-time open-access screening colonoscopy 

Randomization at 14 days prior to
scheduled colonoscopy date

Assess adherence to scheduled screening
colonoscopy and bowel preparation quality

Video arm
Automated reminder 

message with
link to educational video 

on colonoscopy

Control arm
Automated reminder 

message with
date and time of 

colonoscopy

▶ Fig. 1 Study flow diagram.
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scheduled colonoscopy date, all eligible patients received an
automated message requesting that they sign in to the secure
patient portal system within the EHR, using username and pass-
word, to read a new message from their gastroenterologist. Pa-
tients in the control arm received a message reminding the pa-
tient of their appointment details including time and location.
Patients in the video arm received a similar reminder message
with additional language asking them to watch a short educa-
tional video (195 seconds), along with a custom hyperlink to
the video. We tracked whether or not the patient opened the
link and, when applicable, how long they watched the educa-
tional video.

Statistical analysis

Prior to study onset, we conducted a sample size calculation.
Based on historical data, we anticipated a no-show rate of 10%
for patients undergoing “open access” colonoscopy with a low
late cancellation rate. However, we expected our intervention
to shift some “no-show” patients to “late cancellation” patients
and thus intended to enroll 955 patients, which at an alpha of
0.05, would provide at least an 80% power to detect a statisti-
cally significant change of 5% in the no-show/late cancellation
rate, allowing for 10% dropout.

We collected information on the following outcome vari-
ables: initial procedure appointment status (as completed, can-
cellation, late cancellation, no show), 3-month colonoscopy ad-
herence (completed vs. not completed), and adequate BBPS.
We also collected the following categorical covariates: gender,
race, ethnicity, and MyChart message status (opened vs. uno-
pened); age was collected as a continuous variable. We did not
impute missing data. The primary analysis was intent-to-treat
and assessed potential association between treatment arm
and colonoscopy adherence, as well as “late cancellation” and
“no-show” rates. Secondary analyses examined association be-
tween treatment arm and adequacy of bowel preparation, as-
sessed semi-continuously as BBPS score and dichotomously as
adequate (BBPS≥6) vs. inadequate. We first used univariate a-
nalysis using chi-squared or Fisher’s exact tests as appropriate
for categorical variables, and independent student’s t-test for
continuous variables. Covariates found to have a significant as-
sociation at the 0.05 level with both treatment arm and out-
come were to be entered into a multiple logistic regression
model along with the treatment arm to adjust for potential con-

founding. However, as no covariates were significantly associat-
ed with both treatment arm and any outcome, univariate test
results are reported overall and by treatment arm. As this study
was intended to be exploratory and hypothesis generating, ad-
justments were not made for multiple testing. Analyses were
conducted and figures were generated using SAS software,
Version 9.4 (Cary, North Carolina, Unite States).

Results
A total of 945 patients undergoing their first screening colo-
noscopy at our institution were enrolled and randomized. Of
them, 115 were excluded because procedures were resched-
uled due to factors outside patient control (e. g. physician sche-
dule, medical hold, insurance). Of the remaining 830, 406 were
assigned to the control arm and 424 to the video arm. Mean age
was 57.3 years in the control arm and 57.8 years in the video
arm (P=0.30), and the majority (59%) were female in both
groups (▶Table 1).

Nearly all patients (n=729, 87.8%) opened the automated
electronic message regarding their colonoscopy. As expected,
rates did not differ between control (349, 86.0%) and video
arm (380, 89.6%, OR 0.7, CI 0.5, 1.1) subjects.

Among the 424 patients who received the educational
video, most (n =307, 72.4%) watched a majority of the video,
approximately 17.2% watched a portion of the video, and the
remaining subjects (10.4%) never opened their electronic mes-
sage.

Primary outcome: colonoscopy adherence

Overall, 667 patients (80.4%) attended their colonoscopy ap-
pointment as scheduled. The remaining patients either cancel-
led their original appointment (151, 18.2%) or were a “no
show” (12, 1.4%) on the day of their appointment. The rate of
adherence (▶Table 2) to scheduled colonoscopy did not differ
between patients in the video arm (348, 82.1%) versus control
arm (319, 78.6%; OR 1.2, CI 0.9–1.8). “No-show” rates also did
not differ between the video (5, 1.2%) and control arms (7,
1.7% ; OR 0.7, CI 0.2–2.2) nor did “late cancellation” rates (vid-
eo: 75, 17.7%, control: 87, 21.4%; OR 0.8, CI 0.6–1.1). We also
looked at colonoscopy adherence within 3 months of scheduled
colonoscopy date. Overall, 743 patients (89.5%) underwent co-
lonoscopy within 3 months of scheduled date. The rate of ad-

▶Table 1 Study population.

Standard of care (“Control” arm) Video education (“Video” arm) P value

Age  57.2 ±7.0  57.8 ±7.3 0.21

Female sex 239 (58.9%) 250 (59.0%) 0.98

Race 0.03

▪ White 279 (72.7%) 269 (65.4%)

▪ African American  50 (13.0%)  55 (13.4%)

▪ Other  55 (14.3%)  87 (21.2%)
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herence to colonoscopy did not differ between patients in the
video (385, 90.8%) and control arms (358, 88.2%, OR 1.3, CI
0.8, 2.1).

Patients who opened the patient portal message were sig-
nificantly more likely to adhere to their original colonoscopy ap-
pointment (OR 3.6, CI 2.3–5.6) and colonoscopy within 3
months (OR 3.8, CI 2.3, 6.4) than those who did not open the
message. This finding was significant both overall and in sub-
analyses of both the video and control arms.

Among the 428 patients in the video arm, subjects who
opened the message and watched the majority of the educa-
tional video (≥50% of the video) were more likely to attend
scheduled colonoscopy (90.2%) than those who opened the
message but viewed a minority of the video (73.3%), and those
who opened the message but did not watch the video at all
(62.1%, P<0.0001).

Secondary outcome: bowel preparation quality

We assessed the impact of the educational video on bowel
preparation quality. The rate of bowel preparation adequacy
did not differ between the control (99.3%) and video arms
(97.2%, OR 4.1, CI 0.9, 19.1). As nearly all patients had a BBPS
score ≥8 in both groups (91.4% of the control and 89.2% of the
video arm), we were limited in our ability to detect any im-
provement in bowel preparation quality. Consistent with this,
the overall BBPS score similarly did not differ between the con-
trol (mean score 8.7±0.9) and video arms (mean score 8.7 ±
1.0, P=0.4).

Discussion
In this prospective study of patients undergoing their first
screening colonoscopy at our institution, we found that a ma-
jority of patients will read an automated pre-colonoscopy mes-
sage sent through the electronic health record. Further, pa-
tients who read this message are more likely to adhere to their
screening colonoscopy appointment. However, we did not
identify any causal benefit of an added educational video to
this message; specifically, the addition of an educational video
did not improve colonoscopy adherence rates or bowel prepa-
ration quality.

We hypothesized that delivering an educational video, which
could be watched at the patient’s convenience, would improve
colonoscopy adherence rates. Indeed, numerous studies have
identified screening reminders or patient-focused interven-

tions as increasing patients’ use of preventive services, such as
colonoscopy [7, 10–12], yet few of them have delivered the in-
formation to patients via a patient portal [13]. However, in in-
tent-to-treat analyses, we did not identify any improvement in
colonoscopy adherence rates with automated delivery of a co-
lonoscopy education video 2 weeks prior to scheduled colonos-
copy. Although there are several potential reasons for this out-
come, we suspect a major factor is that a message delivered 2
weeks before colonoscopy may be “too late” to alter adherence
rates. The major impact of this intervention (delivering a “re-
minder” message 2 weeks prior to scheduled colonoscopy) ap-
peared to be shifting a historically high “no-show” rate to an in-
crease in “late cancellations.” Furthermore, our overall nonad-
herence rates were higher than anticipated based on historical
data, limiting our ability to identify small improvements with
our intervention. Finally, patients may need multi-modality re-
minders at various time points to truly alter behavior [14].

We also assessed the effect of this video upon colonoscopy
preparedness, specifically, bowel preparation adequacy. We hy-
pothesized that the video, which emphasized the importance
of an optimal bowel preparation, would significantly improve
bowel preparation adequacy. However, we similarly did not
identify any effect of this educational video upon bowel prepa-
ration. This result may reflect a very high baseline bowel prepa-
ration adequacy rate, as identified in our sample, presumably a
result of our ongoing quality improvement efforts. Further-
more, as the study population was drawn from only those pa-
tients who had activated their patient portal accounts, it is pos-
sible that we did not reach patients who may be most in need of
additional instruction to ensure adequate bowel preparation.
Research has demonstrated that more vulnerable patients of-
ten experience significant challenges related to the use of pa-
tient portals [15–17]; it may be these same patients who are
less likely to present with adequate bowel preparation [18].
More recent work has fond that cellular phone text messaging
is an effective option at improving colonoscopy adherence [19]
and bowel preparation [20]. This low-cost option may be more
broadly available to all patients undergoing colonoscopy given
the near ubiquitous usage of cellular phones. Similarly, patients
with lower health literacy or non-English speakers are at great
risk for low-quality bowel preparation, but have lower rates of
patient portal usage. Thus, our inclusion of only English speak-
ers likely omitted especially vulnerable populations. The effec-
tiveness of video education targeted to non-English speakers
requires further study.

▶Table 2 Colonoscopy adherence rates.

Standard of care (“Control” arm)

(N=406)

Video education (“Video” arm)

(N=424)

P value

Attended scheduled procedure 319 (78.6%) 348 (82.1%) 0.42

Cancelled within 2 weeks of scheduled colonoscopy  80 (19.7%)  71 (16.7%)

“No-show” for colonoscopy   7 (1.7%)   5 (1.2%)

Attended colonoscopy within 3 months of scheduled date 358 (88.2%) 385 (90.8%) 0.22
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We did find that patients who opened the electronic mes-
sage were more likely to adhere to their screening colonoscopy
appointment, a relationship seen in both arms. Furthermore,
those in the video arm who viewed the majority of the video
were more likely to adhere to scheduled screening than those
who watched a minority of the video or did not view the video
at all. While it is possible that this message encouraged pa-
tients to adhere to their scheduled appointment, these results
alternatively may reflect the fact that patients who are more
engaged (i. e., reading their messages in the patient portal,
watching a suggested video to completion) are also more likely
to attend their appointments.

There is extensive literature regarding use of manual and au-
tomated patient reminders to improve colorectal screening ad-
herence in unscheduled patients. These efforts include patient
navigators [21–23], targeted mailings [24], and electronic re-
minders [13]. However, beyond methods to predict non-adher-
ence [25, 26], there is little published literature focused upon
reducing colonoscopy late cancellation and “no-show” rates.
This area remains important for future exploration as these
“empty” colonoscopy appointments both represent a missed
opportunity for providing screening to other patients and also
are a financial burden. Although the intervention described in
this study did not significantly improve adherence rates, the in-
tervention was performed at minimal cost (production of the
video) and most patients viewed the video; thus small modifi-
cations to this intervention (e. g., video sent at the time of sche-
duling and/or multiple time points) may be considered to re-
duce non-adherence rates. Additionally, modifying this inter-
vention so that it does not rely solely upon that patient portal
would be of benefit. For example, choosing from a group of in-
terventions including patient portal messages (electronic
health record), patient navigators (telephone), and text messa-
ging (cellular phone), targeted to the individual patient based
on medical and demographic factors, may be most effective at
improving adherence rates.

There are several limitations of this study. This study took
place at a single urban academic medical center with high base-
line rates of screening colonoscopy adherence. It is possible
that this intervention would be more successful in centers with
lower baseline adherence rates. Furthermore, it is unclear
whether the educational video had an impact on any additional
relevant outcomes, including patient knowledge, anxiety, and
patient satisfaction as has been seen with other pre-colonosco-
py education interventions [27]. The “no-show” rate was nota-
bly lower than anticipated based on historical data while rates
of procedure rescheduling due to factors beyond patient con-
trol were higher than expected. In addition, rates of “late can-
cellation” were higher than anticipated; we suspect that this
occurred, in part, due to the fact that both groups received re-
minders regarding their procedures and thus may have promp-
ted patients who did not intend to have their procedure to can-
cel (shifting “no-show” to “late cancellations”). These factors in
combination led to the study being underpowered in compari-
son to original calculations and repeating a similar study with a
higher enrollment could provide more definitive results with re-
gard to the negative outcomes seen here.

Conclusion
In summary, we found that a majority of patients will view a
screening colonoscopy educational video delivered via the
EHR. However, the addition of this video has no causal impact
upon adherence to a scheduled screening colonoscopy ap-
pointment or bowel preparation quality. Whether delivery of
this low-cost education can improve other relevant outcomes
or is useful in alternative settings (such as patients who have
not scheduled a screening colonoscopy) remains unclear.
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